A method was developed for simultaneous detection of proteinase and esterase activity in extremely halophilic bacteria by combining Tween hydrolysis and gelatin hydrolysis on a single plate.
It is well known that extremely halophilic bacteria are commonly found in brines with a high concentration of sodium chloride, in marine and rock salt, in dehydrated kitchen salt, and even in purified salt. The peculiar properties of these bacteria concerning their needs in NaCl for optimal growth, their poor use of carbohydrates, and their requirement for proteins from dead organisms present in salt led to the assumption of the presence in these organisms of a well developed enzymatic complex responsible for the amino acid metabolism (1). Among 49 strains tested by Gibbons (1), 45 were found gelatinolytic, casein being hydrolyzed by most of them. Using the Norberg and Hofsten medium 73 (5), we were able to detect the presence of proteinase in 41 strains among 46 organisms tested (2) . The isolation of extremely halophilic bacteria in bacon brines by Ingram et al. (4) led us to assume the possibility of lipolytic enzymes being present in these bacteria. To study these enzymes, we incorporated different Tweens to a modification of the Norberg and Hofsten medium 73 (5). Of 56 organisms tested, 35 showed esterase activity; 23 of these were positive in 3 to 6 days, whereas the remainder showed a positive reaction after 15 days (3). The present note deals with the possibility of combining two methods for simultaneous determination of both proteinase and esterase activities on a single plate.
The organisms tested were: Halobacterium halobium 396, kindly supplied by J. R. Villanueva, Salamanca University, Salamanca, Spain, with a strong proteolytic activity but without esterase activity; 20 strains of Halobacterium sp. with similar characteristics as the above mentioned for H. halobium 396; 12 strains of Halobacterium sp. with esterase activity but without proteolytic activity; and 23 strains of Halobacterium sp. with both proteolytic and esterase activities. All of these organisms were isolated in our laboratory from different samples of kitchen salt. After several trials with Gibbons medium (1), Sehgal and Gibbons medium (6), and Norberg and Hofsten medium (5), we finally selected the Norberg and Hofsten medium 73 (5), to which were added different amounts of gelatin (Oxoid) and Tweens 20, 40, 60, and 80 (Theodor Schuchart, Miinchen, Germany). The composition of the modified medium (73 EP) used was as follows: MgSO,*7H2O, 2 g; KCl, 4 g; CaCl2-H20, 0.1 g; NaCl, 250 g; distilled water was added up to 1 liter. The medium was autoclaved for 20 min at 120 C. While still hot, 1 ml of Tween 20, 40, 60, or 80 (polyoxyethylene sorbitan monolaurate, monopalmitate, monostearate, and monooleate, respectively) per liter was added with shaking until completely dissolved. The pH was adjusted to 7.5, and 4 g of gelatin (Oxoid), 1 g of Difco yeast extract, and 14 g of Difco agar were added per liter of the medium. The medium was autoclaved for 15 min at 110 C. Petri dishes (90 mm diameter) were poured with 10 ml per plate. After they were dried, the plates were inoculated with the organisms in radial streaks from 3- day-old cultures on Sehgal and Gibbons solid medium (6) . Each plate was inoculated with three or four strains. The inoculated plates were incubated at 37 C in plastic bags to avoid dessication of the medium. The plates were observed daily after 3 days of incubation. The presence of esterase was demonstrated by the formation of conspicuous halos, due to the formation of precipitates of calcium laurate, VOL. 24, 1972 palmitate, stearate, or oleate around the zones of bacterial growth (7) . Bacteria with strong esterase activity gave a positive result after 3 to 6 days of incubation. Bacteria with low esterase activity showed positive results after 15 days of incubation. The test for proteinase activity was performed after 5 to 6 days of incubation in cultures that showed esterase activity, with Frazier's reagent (mercuric chloride). The transparent halo around the streak of proteolytic bacteria was well differentiated from the opaque halo produced by lipolytic bacteria. When proteinase and esterase activities were absent in organisms under test, no transparent halos nor opaque halos were produced. In these cases, the whole medium became opaque on reaction with Frazier's reagent. Figure 1 shows the results of a simultaneous assay to proteinase and esterase activities on medium 73 Ep with Tween 40 after 5 days of incubation at 37 C. The plate on the left shows opaque halos around the streaks of strain Al and T4, both with esterase activity, owing to owing to the hydrolysis of gelatin by strains Al and H, both gelatinolytic, but no transparent zone is shown around the streak of strain T4 which is not proteolytic. Simultaneous assays for both proteolytic and lipolytic activities were performed with 56 strains of Halobacterium sp. The results of the combined assays were the same as the ones performed on separate plates.
The combined assays for both proteinase and esterase activities on medium 73 EP did not show any interference between enzyme reactions. The only precaution taken was to observe the plates for the presence of esterase before using Frazier's reagent. In case of slow lipolytic strains, it was necessary to wait for 15 days of incubation before using Frazier's reagent. We found that palmitate esterase was the most frequently encountered esterase among the halophilic bacteria isolated by us (3), because Tween 40 was the most frequently hydrolyzed Tween by these organisms. These results show that these combined tests appear feasible and that the method may be useful for routine laboratory work.
